
avoided with aspirin, which effectively equates these
complications with coronary events. While imperfect,
this adjustment is a reasonable approximation and
shows successfully that aspirin is the most cost effective
treatment despite complications. Indeed, by adjusting
for complications only for aspirin, Marshall has been
conservative: clopidogrel increases the incidence of
rash and diarrhoea,13 and statins in primary prevention
have not consistently reduced the incidence of
myocardial infarction or stroke and have not reduced
all cause mortality, possibly because of undetected seri-
ous adverse events.14

Should these results persuade clinicians? Should
national guidelines be amended to offer preventive
measures in order of incremental cost effectiveness?
Absolutely, because any other action guarantees less
gain in health for whatever is spent. Across the entire
NHS, following the current guidelines would waste bil-
lions of pounds and prevent fewer coronary events
than if cost effectiveness were used to guide treatment.
Evidence based clinical guidance must include
incremental cost effectiveness, to prevent the pointless
and profligate pursuit of perfection.
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Risk factor scoring for coronary heart disease
Prediction algorithms need regular updating

Global risk assessment has become an accepted
component of clinical guidelines and recom-
mendations in cardiovascular medicine. The

aim is to provide a valid estimate of the probability of a
defined cardiovascular event over a period of five or
ten years in individuals free of clinical manifestations
of cardiovascular disease at the time of examination.
The information available for global risk assessments
commonly consists of individual risk factor measure-
ments and a basic assessment of concurrent clinical
conditions. The aim of the resulting absolute level of
predicted risk is to determine the intensity of clinical
intervention. What do we know about the validity of
the population data from which the individual risk
factor measurements are derived?

The Framingham Heart Study and the Framing-
ham Offspring Study were the first epidemiological
studies that prospectively collected population based
data on the association between risk factors and the
occurrence of fatal and non-fatal coronary and other
cardiovascular events in a systematic and sustained
fashion.1 Hence, when the New Zealand Guidelines
Group first used global cardiovascular risk assessment
as a tool for identifying patients in need of
antihypertensive drug treatment,2 risk equations based
on the experience of the Framingham sample were the
only accurate data source readily available. Others

followed the approach of using absolute, rather than
relative, risk estimates as clinical treatment decision
aids, and within a couple of years the Framingham risk
equations had pervaded most clinical guidelines.

Early reports provided reassurance by confirming
that observed and predicted risk were of similar
magnitude, for example in UK patients.3 More recent
comparisons revealed reasonable agreement between
Framingham predicted risk and observed risk in six US
cohorts of white and black people, but not in those of
Japanese, Hispanic, or Native American ethnic origin.4

The Framingham authors themselves had cautioned
about generalising from their data.1 And, indeed, an
increasing number of reports suggest that this
procedure is misleading under various circumstances.
When applied to different populations, for example
from Southern Europe,5 6 or in studies with a more
recent onset and follow up period,7 8 the observed
absolute risk is often substantially lower than predicted
by the Framingham algorithms.

In this issue (p 1267), Brindle et al present their
findings for men who participated in the 10 year
follow up of the British Regional Heart Study.9 They
report that the Framingham prediction equations
overestimate the risk of coronary mortality by 47%
and of fatal plus non-fatal coronary events by 57%.
Likewise, a recent report from the PRIME study group
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confirmed overestimation by 34% in a male sample
from Belfast.10

Several reasons account for this overestimation of
absolute risk. Firstly, the Framingham baseline
assessment was performed in 1968-75.1 Declining
secular trends in cardiovascular mortality and morbid-
ity, as shown impressively in the MONICA project,11

account for a widening gap between predictions based
on disease rates observed in the past and event rates
obtained in more recent study periods. Secondly,
populations differ substantially in their absolute
cardiovascular risk levels,11 implicitly limiting the exter-
nal validity of any prediction algorithm that is based
solely on one population. Thirdly, increasing propor-
tions of the population are treated with blood pressure
and lipid lowering drugs, so attenuating the predictive
power of a given untreated risk factor level at baseline.
Finally, population specific levels and trends in poten-
tially interacting risk factors, such as alcohol consump-
tion, homocysteine, or triglycerides, may further
confound absolute risk predictions.

Brindle et al discuss the many adverse implications
that overestimation of risk may have on informed deci-
sion making by doctors and patients, on appropriate
allocation of healthcare resources, and on public
health strategies. To overcome this problem in their
study, they used a simple recalibration method by mul-
tiplying individual predicted risk with the average ratio
of observed over predicted risk. This approach
assumes roughly constant ratios across age, sex, and
regional groups, and there is no external validation.
More general recalibration methods have been
suggested before that seem to work effectively in differ-
ent settings.4 6 However, they require valid data about
mean risk factor levels and survival in a population.
Another approach was put forward by the SCORE
study group.12 These investigators pooled data from
several cohorts from European countries with high
and low cardiovascular mortality levels in order to
derive common risk functions. Charts were produced
that can be applied to patients from European high
and low risk populations. When assessed in independ-

ent population cohorts these charts performed
reasonably well.12

The assessment of absolute risk is currently
accepted as a potentially attractive clinical decision aid.
What it takes to foster confidence in its application,
however, is up to date epidemiological data—collected
in surveys, registers, and, when possible, cohorts from
populations with varying risk levels—that can be used
regularly to adapt prediction algorithms.
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Is the NHS getting better or worse?
We need better data to answer the question

The NHS is a shambles, and you are too much of
a coward to say so. This was the gist of an email I
received from an NHS consultant a few weeks

ago. I answered—weakly in his eyes—that I couldn’t be
sure that the NHS was collapsing. I met many people
who agreed with him but also many who thought other-
wise. I didn’t see clear evidence. Yet whether the NHS is
improving may be the most important political question
in Britain. The government, which has increased NHS
expenditure by billions and launched into a 10 year
modernisation plan, insists that it is improving. The
opposition alleges that the money is being wasted. The
people want a better health service, and a billion pound

investment that came to nothing would be a national
tragedy. So what is the answer? The main conclusion of
an extensive, independent review funded by the Nuffield
Trust and published this week is that we don’t have the
data to answer the question reliably.1 This in itself is an
indictment—particularly when the NHS is awash with
bodies auditing and inspecting it.

The review—which is of quality in the NHS in Eng-
land not the other three home countries—has been
conducted by Sheila Leatherman, an American profes-
sor with appointments in both the United States and
the United Kingdom, and Kim Sutherland from the
Judge Institute in Cambridge. They describe the review
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